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Abstract

Transcatheter arterial embolization as treatment of up-
per nonvariceal gastrointestinal bleeding is increasingly
being used after failed primary endoscopic treatment.
The results after embolization have become better and
surgery still has a high mortality. Embolization is a safe
and effective procedure, but its use is has been limited
because of relatively high rates of rebleeding and high
mortality, both of which are associated with gastrointes-
tinal bleeding and non-gastrointestinal related mortality
causes. Transcatheter arterial embolization is a valuable
minimal invasive method in the treatment of early re-
bleeding and does not involve a high risk of treatment
associated complications. A multidisciplinary approach is
necessary in the treatment of these patients and should
comprise gastroenterologists, interventional radiologists,
anaesthesiologists, and surgeons to achieve the best
possible results.
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INTRODUCTION

In spite of important progress in medical treatment of
gastroduodenal ulcers, especially with the development
of Helicobacter pylori eradication, treatment with Ho-re-
ceptor-antagonists, and proton pump inhibitor therapy,
acute upper gastrointestinal (UGI) nonvariceal arterial
bleeding is still a severe clinical problem, often of poten-
tially lethal character demanding fast and active interven-
tion to control. Further, massive arterial bleeding after
pancreas and bile duct surgety ate also important causes
of postoperative mortality' .

In adults with acute massive UGI bleeding the cause
is duodenal ulcer in 30%-40% (Figure 1) and gastric ulcer
in 20%-25%. In total, a significant mortality of 5%-15%
has been unchanged during the last 30 years often related
to co-morbidity”. In UGI bleeding endoscopy is the first
line examination and treatment” and achieves bleeding
control in up to about 95% of the patients. After primary
treatment failure and recurrence of bleeding, a second
endoscopic attempt, surgery or endovascular embolization
should be considered™. Further, aggressive correction of
coagulation disorders is very important.

In the cases where primary haemostasis without recur-
rence after endoscopic treatment has been achieved the
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mortality is less than 2%. However, in about 15% of cases
endoscopy is either not available or unsuccessful  Re-
bleeding after primary haemostasis is seen in about 25%
of cases and these patients have a mortality of about 10%.
In about 5% of UGI bleeding it is not possible to stop the
bleeding in the first place and in these cases the mortality is
about 30%"".

Transcatheter arterial embolization is a minimally inva-
sive, fast, effective, and safe treatment of UGI bleeding; It
has been increasingly used during recent years as it has good
long term results and fewer complications than sutgery.

ANGIOGRAPHY

Angiography is indicated in patients with ongoing sponta-
neously arising or postoperative UGI bleeding which has
not been possible to control by endoscopy. Using angiog-
raphy, localizing the bleeding often will be faster and more
precise than surgical exploration. The sensitivity of angiog-
raphy is dependent of the severity of bleeding, and is high-
est in haemodynamically instable patients with transfusion
requirements and a bleeding of at least 1-2 mI./min before
recognising the bleeding can be expected. Further, the
sensitivity is dependent on the localization of the bleeding,
whether the bleeding is localized or diffuse, if it is intermit-
tent, arterial or venous, the degree of gastric and intestinal
content of air, petistaltics, and patient cooperation. The
sensitivity is probably no more than 50%-60%"", depend-
ing on patient selection. Multislice computed tomography
with reconstructions may visualise bleeding down to about
0.3 mL/min in optimal cases. If the bleeding artery can-
not be visualized by contrast extravasation on angiography,
CO2 angiography can be considered if available or contrast
angiography after intraarterial injection of vasodilatatory
medicine to provoke bleeding, Provocative angiography is
not without risk of severe and difficult-to-control bleed-
ing;, If bleeding is not demonstrated, “blind” embolization
can be performed on the most probable bleeding artery
evaluated from endoscopy and clinical examination. A
clip placed by endoscopy in the area of the bleeding may
help identify the former bleeding artery if it is not actually
bleeding. Further, the artery that has recently bled will of-
ten appear spastic. “Blind” embolization has a very low risk
of complications but no studies have yet demonstrated the
clinical effect on a long term.

EMBOLIZATION

In actually bleeding arteries the localisation of the artery
can often be detected very precisely and the culprit ves-
sel catheterized accordingly and embolization performed
(Figures 1-3). Selective intraarterial local infusion of va-
soconstrictive medication as treatment of UGI bleeding
has been used since the 1970s but the effect was often
temporary and it is no longer in general use for emboliza-
tion. Not until permanent embolization methods were
introduced in 1972, in the beginning with use of blood
clots, the method proved of value™. After development
of better catheterization and embolization materials, bet-
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Figure 1 Ninety years old female with severe acute duodenal ulcerous bleed-
ing. A: Primary endoscopic treatment but suffered rebleeding and was remitted for
endovascular treatment. Bleeding from gastroduodenal artery; B: Bleeding stopped
after embolization with coils of gastroduodenal artery distally and proximally to the
former bleeding part of the artery.

ter contrast media, and advanced angiographic equipment
the possibilities of embolization have increased accord-
ingly during recent years. The results have become better
and embolization as treatment has been used increasingly.

When haemostasis fails after endoscopic treatment
there is a mortality of 20%-30% at surgical intervention
often related to the basic disease, coagulopathy or compli-
cations related to heart, lungs or failure of more organs'”.
An alternative to surgery is endovascular embolization,
which especially is indicated in surgical risk patients with
competitive diseases". Embolization is a minimal invasive
and (supet)selective treatment which is performed under
local analgesia with catheterization #a the femoral artery
under X-ray guidance. This procedure has become safer,
faster, more precise, and effective as a result of develop-
ments in technologyml] and is without severe complica-
tions. In most cases microcoils (Figures 1-3), gel foam
or microparticles are used for embolization delivered
through coaxial microcatheters (Figure 4). Microparticles
are generally used for embolization of terminal branches,
like in tumor vessels or distally in the intestine. They can
only in selected cases be used for embolization of gastro-
duodenal bleeding. Gelfoam and vasopressin are cheap
embolization agents but give a temporary embolization
and rebleeding can be expected in some cases. Glue is
difficult to handle and experience is necessary to avoid
complications like sticking the microcatheter to the vessel.
Onyx is rather expensive and takes up to 0.5 h or more
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Figure 2 Fifty-four years old male with hereditary polyposis and colectomy some years earlier. A-D: Because of polyps in the second part of the duodenum, Whipple’s
operation was performed. Two weeks later severe upper gastrointestinal bleeding was seen. Abdominal computed tomography shows a large intraperitoneal haematoma and
active bleeding and/or (pseudo)aneurysm; E: Superior mesenteric arteriography showing pseudoaneurysm and bleeding from, most probably, a transverse pancreatic artery
branch. Vascular spasms are seen after placement of a microcatheter in the vessel; F: After embolization with microcoils in two branches supplying the pseudoaneurysm/

bleeding.

to prepare which in acute cases might be a problem. In
elective cases onyx is an option of value. Micro coils are
the most commonly used embolization agents for UGI
bleeding and will usually be the first line choice. They are
relatively cheap and fast to deliver. They come in any size
and many shapes. They give a permanent occlusion. They
can be delivered by flushing with saline or by pushing with
the coil pusher which also gives a better “packing” and
covering of the vessel lumen. Delivery of standard coils
is generally safe and precise, but detachable coils allow re-
positioning or exchange to another coil size or type before
final delivery, and thus are even more safe and precise in
use. They are to be preferred if the delivery microcath-
eter is in an unstable position. They are, however, rather
expensive. There are no studies comparing the different
embolization methods and thus no evidence which is to
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Figure 3 Sixty-four years old male with aortobiliacal prosthe-
sis 2 years earlier. A: Computed tomography performed because
of abdominal pain. The liver appeared with parenchymatous
changes and large amounts of ascites. Percutaneous liver biopsy
was performed following hematemesis and melaena and bleeding
from the papilla seen at endoscopy. Selective celiac angiography
shows fistula from right hepatic artery branch to bile duct; B: Arte-
riobiliary fistula occluded after embolization with micro coils.

be recommended. It will most often come down to which
method and materials each person is most used to and
comfortable with.

Embolization is an effective treatment with good long
term results. Technical success can, in experienced hands,
be achieved in 90%-98% of cases”, but about 10% will
have rebleeding within 3 d", Primary clinical success
with haemostasis in the group of patients with technically
successful embolization is about 80%'” and secondary
clinical success after reembolization is achieved in more
than 80%"”. Lethal early rebleeding is seen in 2%-3% of
cases. Clinical success without rebleeding after 30 d is
achieved in UGI bleeding in 65%-68% of cases. Total
mortality after long-term follow-up is about 25%""”.

It is important to know the vascular anatomy and
its normal variations'". Both distal and proximal to the
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N-butyl-2-cyanoacrylate
(Histoacryl), Ethylene vinyl alcohol
copolymer(Onyx), Thrombin,
Sodium-tetradecyl-sulfate foam

Detachable coils

Profile view of the AMPLATZER vascular

Figure 4 Examples of different embolization materials.

bleeding part of the vessel (the front- and backdoor)
should be closed by embolization. If dual supply to the
bleeding area is present, both arterial sources must be em-
bolized. Anastomoses from the superior mesenteric artery
are not uncommon, and it is often necessary to embolize
both anterior and posterior gastroduodenal artery arcades,
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Polyvinyl alcohol particles

Top view of the AMPLATZER vascular plog

right gastroepiploic ot superior pancreaticoduodenal at-
teries.

Patients who have undergone a clinically successful
embolization have 13 times higher probability of survival
than those who have had a failed procedure. The progno-

sis is, however, poorer for patients with multiorgan failure
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independent of the outcome of the embolization. Thus,
embolization has a significant positive effect on survival
independent of the clinical condition, and aggressive
treatment with embolization is recommended in patients
with acute non-varicous UGI bleedingm.

Embolization is a safe procedure in patients with non-
varicous UGI bleeding, and the number of complications
is very low and most often transient in relation to the
treatment (5%)[6’9]. The described complications include
access-site complications, dissection of the target vessel,
hepatic or splenic infarction, and duodenal stenosis. A
few cases of intestinal ischaemia and necroses have also
been described after embolization.

There are no available randomized, prospective stud-
ies comparing surgery with embolization for treatment
of UGI bleeding. A retrospective analysis of the results
after embolization and surgical treatment in patients with
UGI bleeding where endoscopic therapy had failed in
70 patients (31 embolotherapy and 39 surgery) showed
no significant difference regarding length of admission,
recurrence of bleeding (about 25%), need of further
surgical intervention (about 20%), transfusion before or
after treatment, or mortality (about 22%)""". Both groups
of patients were comparable, although the patients in the
group of embolized patients were a little older and also
had more cardiac diseases.

Multidisciplinary cooperation between gastroenterolo-
gists, interventional radiologists, surgeons, and anaesthe-
siologists is important in the treatment of UGI bleeding
Logistics are optimal with an interventional radiological
team on call any time.

CONCLUSION

Transcatheter arterial embolization is a safe alternative to
surgery for massive UGI bleeding that is refractory to en-
doscopic treatment. It can be performed with high techni-
cal and clinical success rates, and should be considered the
salvage treatment of choice in patients, especially those at
high surgical risk. In many institutions transcatheter arte-
rial embolization is considetred as the first-line intervention
for nﬁgis]ive UGI bleeding after failed endoscopic treat-
ment " .
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